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Abstract

In linac-based high brightness light sources, it is necessary for high precision experiments to characterize the light
emission bunch by bunch. It is essential for precise characterizations of X-ray FEL’s beam to monitor ever-changing
charge distribution of electron bunch by single-shot measurement with high resolutions. Therefore, a single-shot and
non-destructive 3D bunch charge distribution (BCD) monitor was developed to characterize longitudinal and transverse
BCDs simultaneously. It is based on Electro-Optical (EO) multiple sampling with a manner of spectral decoding. For the
transverse detection, eight EO-crystals surround the beam axis azimuthally, and a linear-chirped probe laser pulse with a
hollow shape and spirally temporal shift, passes through the EO-crystals. The polarization axis of the probe laser is
radially distributed as well as the Coulomb field of the electron bunches. Since the signal intensity encoded at each
crystal depends on the strength of the Coulomb field at each point, the longitudinal BCDs are encoded as independent
intensity modulations at eight different wavelength regions. The encoded information of 3D BCDs is decoded by a
multichannel spectrometer with an eight-branched fiber-optic input. We report the principle and the first experimental
results of the novel 3D-BCD monitor with ZnTe EO-crystals. As future development directions, we are preparing a
conerefringent probe laser with Kerr-EO amorphous for precise detections of transverse BCDs and a broadband laser
prove pulse (> 400 nm @ 800 nm) with an organic DAST EO-crystal to realize a temporal resolution of < 30 fs.
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FO #Efba < T2 FENRH S, JEE 50um @ GaP
ThiE, 80 fs (FWHW) OIS fEREN B CX 5,

FHM B CIERRC, BRI L2 DT —k 2 —
B2 8T m— R REERHE R I D ATREMEA
HbH, B—LEERTHUZ DAST (2, w[#EMEET
DA 2272, LML, T I~V HEETOX
FRAEOEN L ADETER LRITE RS0,
43 T2 A= RJFE DL RERER E~DB 3

7 = b NOEER S IRRE ISR LT R T A=
T D BRI AATARFNC 1L, MR T 5M %
W a—7 YR WS Z L EREHE L TWS, M
JEAT & VX i O R TRS S A VLT, F o C i
FEEGFONCEFDOH LT o E—Lx2 ARNT 5 &,
MRS ARICEIT L T2 ) A— M E N ME
E—AEAERTE D, WhFMEEREILRN S, A
XA FAARIZHEEE > 7 P L CTHILE#HI<, 7ur—F
SNy R e L= Ked(W0,), & WV CH#E I e —
LDFEFEBREIT, T OR RN o F Y RHE 2 7~
TWBM SRy Ty - FAT o R LR
LT ra—5F 47 L, TFFEHEsHAWFAe S
574w ARy a5 7B pyFa—F
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